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ZKHUHWKHRWKHUTXDQWLWLHVKDYHWKHLUSUHGHILQHGPHDQLQJV7KHFULWLFDOYDOXHĮFFRUUHVSRQGLQJWR5LVߨDQG5& 
$0DUJLQDOVWDELOLW\FXUYHVIRU5 5,5DUHSUHVHQWHGLQILJDQGIRUWKHH[SHULPHQWDOYDOXHV7DLWHW
DORI WKHSDUDPHWHUV6 & ș  DQG,  UHVSHFWLYHO\7KHUHVXOWVDUH LQ
H[FHOOHQWDJUHHPHQWZLWKWKHQXPHULFDOUHVXOWVRI%KDWWDHWDO
 5HVXOWVDQGGLVFXVVLRQ
:HFRQVLGHU LQ WKH SUHVHQW VWXG\ DV LQ WKH FDVH RI H[SHULPHQWDO VWXGLHV DQ DFWLYHPXVK\ OD\HUZLWK LQHUWLDO
HIIHFWVZKHUH WKHSHUPHDELOLW\ LVRI YDULDEOH W\SH7KHPRWLYDWLRQ IRU WKHSUHVHQW VWXG\ LV WRDFKLHYHDQH[FHOOHQW
DJUHHPHQWZLWKWKHH[SHULPHQWDOUHVXOWVWKURXJKDQDQDO\WLFDSSURDFK$QRWKHUPRWLYDWLRQIRUWKHSUHVHQWVWXG\LVWR
SUHVHQW D PRGHO IRU FRQYHFWLRQ LQ D PXVK\ OD\HU ZKLFK FRXOG VXSSUHVV WKH IRUPDWLRQ RI IUHFNOHV GXULQJ WKH
VROLGLILFDWLRQSURFHVV$VGLVFXVVHGHDUOLHU WKH IRUPDWLRQRI IUHFNOHV IROORZVIURPFKLPQH\FRQYHFWLRQDQG WKHVH
FDXVHLPSHUIHFWLRQVLQWKHVWUXFWXUHDVZHOODVLQWKHSURSHUWLHVRIWKHFU\VWDOVIRUPHG
7RVWDUWZLWKWKHEDVLFVWDWHVROXWLRQVDUHDQDO\WLFDOO\GHWHUPLQHGE\DSSO\LQJWKHIDUILHOGWHPSHUDWXUHFRQGLWLRQ
LH'ڧE ڧ#] įDWWKHXSSHUERXQGDU\LQDGGLWLRQWRWKHRWKHUFRQGLWLRQV,WLVREVHUYHGWKDWWKHVROXWLRQVDUH
H[WUHPHO\VHQVLWLYHWRWKHIDUILHOGWHPSHUDWXUH&RQFHQWUDWLRQUDWLRDQGWKH6WHIDQQXPEHU1H[WWKHVROXWLRQV:
ڧDQGĭWRWKHOLQHDUVWDELOLW\V\VWHPDUHIRXQGWKH5D\OHLJKQXPEHU5LVIRXQGDQDO\WLFDOO\DQGWKHFULWLFDO
ZDYHQXPEHUĮF 5& IRUڧ DQG5F ĮF IRUڧ 6 DQG& ZKLFK
PHDQVWKDWWKHHIIHFWRILQFUHDVHLQWKHIDUILHOGWHPSHUDWXUHPDNHVWKHV\VWHPPRUHXQVWDEOHZKLFKLVH[SHFWHG7KLV
LQGLFDWHV WKDW WKH HIIHFW RI YDULDEOHSHUPHDELOLW\GRPLQDWHV HYHQ LQ WKHSUHVHQFHRI LQHUWLDO HIIHFWV7KH FRPSXWHG
UHVXOWVDUHSUHVHQWHGWKURXJKJUDSKVLQILJVIRUWKHDERYHVHWRIYDOXHVRIWKHSDUDPHWHUVDQG, DQG
UHVSHFWLYHO\,QILJVDQGWKHJUDSKRIWRWDO5 5,59VWKHZDYHQXPEHUĮLVSUHVHQWHG,WLVIRXQG
WKDW WKH LQFUHDVH LQ WKH YDOXHV RI , DQG ڧGHFUHDVHV 5,W LV REVHUYHG ILJWKDW YDULDEOH SHUPHDELOLW\ KDV D
GHVWDELOL]LQJHIIHFW LQ WKHDEVHQFHRI LQHUWLDZKLOH WKHFXPXODWLYHHIIHFWRIYDULDEOHSHUPHDELOLW\DQG WKH LQHUWLDO
HIIHFWVLVWRVWDELOLVHWKHFRQYHFWLRQSURFHVVLQDPXVK\OD\HU,QILJVWKHSURILOHVRI: :,:ڧ ڧ
, ڧDQGĭ ĭ, ĭDUHSUHVHQWHGIRUWKHDERYHPHQWLRQHGVHWRIYDOXHV
7KHIROORZLQJREVHUYDWLRQVDUHPDGHL WKHYHUWLFDOFRPSRQHQWRIYHORFLW\LVPD[LPXPDW WKHPLGGOHRIWKH
OD\HU LL : LQFUHDVHV ZLWK , DQG WKH QRQOLQHDULW\ FXUYHGQHVVLQ WKH SURILOH LV PRUH IRU ODUJH ,LLL WKHUH LV D
UHWDUGDWLRQ LQ WKHYHORFLW\DV ,GHFUHDVHVLYڧ LV QHJDWLYH IRUDOO YDOXHVRI] YDV , LQFUHDVHVڧ LQFUHDVHV LQ
DEVROXWHYDOXHLHGHFUHDVHV7KHQRQOLQHDULW\LVPRUHSURQRXQFHGDV,LQFUHDVHVDQGYLWRWDOĭLVQHJDWLYHRQO\LQ
DUHVWULFWHGUDQJHLH QHDUWKHERWWRPDQGLVSRVLWLYHIRUDOOWKHRWKHUYDOXHV7KHVHDUHLQFRQIRUPLW\ZLWKWKHDERYH
PHQWLRQHGUHVXOWV7KHUHVXOWVFOHDUO\VKRZWKDWLQWKHDEVHQFHRILQHUWLDWKHUHLVDJRRGDPRXQWRIGLIIHUHQFHIRU
WKH FDVHV. FRQVWDQW SHUPHDELOLW\ DQG N് YDULDEOH SHUPHDELOLW\)LJ 7KH LQKLELWLRQ RI FRQYHFWLRQ LQ D
PXVK\OD\HULVSRVVLEOHE\DSURSHUFKRLFHRIڧDQGWKHRWKHUSDUDPHWHUV7KHUHVXOWVDUHH[WUHPHO\VHQVLWLYHWRڧ
DQGWKHIRUPDWLRQRIIUHFNOHVFRXOGEHFHUWDLQO\EHFRQWUROOHGZKLFKLVDEXUQLQJSUREOHPLQPHWDOOXUJ\JHRSK\VLFV
HWF)LQDOO\LWLVFRQFOXGHGWKDWRXUUHVXOWVDUHYHU\PXFKFORVHUWRWKHDYDLODEOHUHVXOWVRI:HWWODXIHUHWDO
:RUVWHU  7DLW DQG -DXSDUW  6ULPDQL DQG 3DUWKDVDUDWKL  LQ WKH OLPLWLQJ FDVHV ,W LV HYLGHQW WKDW
WKURXJK WKH DQDO\WLFDO DSSURDFK LW LV SRVVLEOH WR GHWHUPLQH DFFXUDWH VROXWLRQV IRU FRQYHFWLRQ LQ D PXVK\ OD\HU
DOWKRXJKWKHPRGHOLVTXLWHFRPSOH[
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)LJ7RWDO5YVĮIRU, DQGύ   )LJ7RWDO5YVĮIRU, DQGύ 

)LJ7RWDO:YV=IRU, DQG ύ 
 )LJ&RPSDULVRQJUDSKRIPDUJLQDO6WDELOLW\
 FXUYHVIRUύ 6 & 

)LJ7RWDOڧYV=IRU, ڧ   )LJ7RWDOĭYV=IRU, ࠓ 
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)LJ7RWDOĭYV=IRU, DQGڧ 

)LJ7RWDO:YV=IRU, DQGڧ 

)LJ7RWDOڧYV=IRU, DQGڧ 
 &RQFOXVLRQ
$V GLVFXVVHG HDUOLHU WKH GLVWULEXWLRQ DQG GLVVROXWLRQ RI WKH GHQGULWHV LQ WKH OD\HU LQGXFHG E\ WKH FRQYHFWLYH
SURFHVV DOWHU WKH SHUPHDELOLW\ DQG WKH VROLG PDWUL[ RI WKHPXVK\ OD\HU 7KHUHIRUH WKH SUHVHQW LQYHVWLJDWLRQ ZDV
FDUULHGRXWLQRUGHUWRSURYLGHDPRGHOWKDWFRXOGFRQWURORUVXSSUHVVWKHFKLPQH\IRUPDWLRQGXULQJWKHVROLGLILFDWLRQ
SURFHVVLQDQRSWLPDOPDQQHU,WLVREVHUYHGWKDWWKHHIIHFWRIYDULDEOHSHUPHDELOLW\RQWKHK\GURG\QDPLFFRQYHFWLRQ
LQDPXVK\OD\HULQWKHSUHVHQFHRILQHUWLDLVRIPRUHVWDELOL]LQJQDWXUHWKDQZLWKWKHFDVHRIFRQVWDQWSHUPHDELOLW\
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LL 2XUUHVXOWV VKRZ WKDW LQ WKHFDVHRI ODUJHIDUILHOG WHPSHUDWXUH WKHPXVK\ OD\HU WKLFNQHVVįKDV WREHVPDOO
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7DLWDQG-DXSDUW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LLL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JUDGXDOO\SURFHHGVWRZDUGVWKHERXQGDULHV
LY 7KHSHUWXUEHGVROLGIUDFWLRQLVLQLWLDOO\QHJDWLYHDQGWKHQEHFRPHVSRVLWLYH
Y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YL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